Objective: To assess the relation between XRCC3 Thr241Met polymorphism and lung cancer susceptibility of populations in East Asia. Methods: Related studies of XRCC3 Thr241Met polymorphism and lung cancer susceptibility of populations in East Asia were collected through searching the Pubmed, Embase Library, SPRINGER, CNKI and CSSCI. Results: According to the entry criteria, there were 8 case-control studies in the assessing system and there were 6 321 study cases, including 3 215 patients with lung cancer and 3 106 cases without cancers. Meta analysis results showed the combined OR value of the ratio of genotype ThrlMet+MetlMet and Thr/ Thr was 1.03 (95%CI: 0.89-1.20) (P>0.05). Conclusions: XRCC3 Thr241Metpolymorphism may not related to lung cancer susceptibility of populations in East Asia. Allele 241Met did not increase the risk oflung cancer.
Introduction
The daily habits such as smoking, pickled food usually make people supposed to the environment of carcinogenic aromatic amine, consequently leading to the DNA damage by DNA chemical compoundli.zl. Multiple restoration systems within human body have the function of sustaining the integrity of genotypes. Therefore, the defect of gene restoration functions caused by mutation or polymorphism can often cause the instability of genotypes. In tum, such a kind of instability was not only related to the instability of chromosomes, but also closely related to the occurrence and development of multiple cancerslsl.
XRCC3 encodes a kind of proteins which play a part in homologous recombination repair and cross link repair *Corresponding author: Guang-Cheng Ding, Department of Radiotherapy, the Fifth Affiliated Hospital of Zhengzhou University, Zhengzhou, China. E-mail: guangchengding@163.com Foundation project: It is supported by Medicine Science and Technology Research Project of Hebei Province. of broken double-stranded DNA within mammalian cells. In the homologous recombination repair, protein XRCC3 and protein Rad51 interacts with each other and they both sustain the stability of chromosomes[4,5J. The gene polymorphism is usually embodied in exon 7, often causing the replacement of Thr241Met in 241 sites, which consequently has an effect on the enzyme activity as well as its restoration function of damaged DNA [6] . Many studies related to molecular epidemiology have proved that XRCC3 Thr241Met polymorphism is related to breast cancer, lung cancer, skin cancer and colorectal cancerf.7J.
In our study, the author has studied the all the papers published in Pubmed and Chinese Medical Library and adopted Meta analysis method to discuss the relation between the polymorphism of DNA restoration gene XRCC3 Thr241Met (rs861539) and lung cancer susceptibility of populations in East Asia. Besides, the relation between the mutant genotypes and the risk of lung cancer was analyzed comprehensively in multiple case-control studies.
Materials and methods

Search strategy
The computer was used to search Pubmed, Embase library, SPRINGER, CNKI and CSSCI and the time period was from the establishment of library to Nov. 2013. The references studied were searched for supplementary information. Casecontrol studies related to XRCC3 Thr241Met polymorphism and lung cancer susceptibility of populations in East Asia were collected. The search strategy was to adopt the principle of combining key words and free words. The Chinese terms included lung cancer, susceptibility, XRCC3, gene polymorphism.
Inclusion and exclusion. criteria
Inclusion criteria of references were: (1) case-control studies related to XRCC3 Thr241Met polymorphism and lung cancer susceptibility of populations in East Asia; (2) all the cases in the study was proved to suffer lung cancer and the cases in control group did not suffer the cancer;
(3) all the cases in the study offered complete the materials of genotypes or allele frequency; (4) the study area included China, Japan, Korea and the North Korea. Exclusion criteria of references were: (1) non-ease-control studies; (2) abstract, review, review of the literature and conference paper;
(3) materials of genotypes or allele frequency were not complete or cannot extract; (4) important published papers.
Data extraction
Literature information was extracted by two researchers independently, including the first author, article date, nation, distribution of study area, the number of cases, race, average age, diagnostic criteria, histologic type, clinical stages, test methods of polymorphism, genotypes or allele frequency, genetic Hardy-Weinberg balance.
Statistically processing
Software Review Magager S was used to do Meta analysis. odds ratio (OR) and 9S% of the credibility interval (CI) were used to assess the relation between XRCC3 Thr241Met polymorphism and lung cancer susceptibility of populations in East Asia. Heterogeneity analysis among studies was assessed by Cochran's Q examination and eexamination. The effect size range of e examination was 0%-100%.
The larger the percentage of effect was, the tinier the heterogenicity among groups was. When the heterogenicity existed in the study (I 2>SO%), random effect model was used to make analysis. If there was no heterogenicity, fixed effect model was used to make analysis. Z examination was used to judge whether combined OR value was statistical significant and the examination standard was set as O.OS. Before the assessment of Thr241Met polymorphism and lung cancer susceptibility of populations in East Asia by Meta analysis, X2 examination was adopted to judge whether genotype frequency in control group was fit for the HW balance. Each study was deleted one by one and sensitivity analysis was carried out to assess the effect of weight on the overall results. Funnel chart was used to assess publication bias and there was publication bias in the study when P~O. lO . The data was inputted by two researchers and calculated through the computer to ensure the accuracy of the results.
Results
Basic features ofcases
There were 39 related literatures in the primary search, including 27 English literatures and 12 Chinese literatures. Screening was carried out exactly according to the inclusion and exclusion criteria. Abstracts as well as the whole papers were further read carefully and then 31 literatures were excluded. Finally, 8 case-control studies were included. There were totally 6 321 subjects in the 8 case-control studies, including 3 21S cases with lung cancer and 3106 contrast cases without cancers. All the literatures were the case-control studies of XRCC3 Thr241Met polymorphism and lung cancer susceptibility of populations in East Asia; the article dates were from 200S to 2013, among which there were respectively 4 Chinese and English literatures; among the 8 literatures, there were two whose subjects were Japanese [8, 9] and the rest were all Chinese[1O -15] . Reports about other nations such as Korea have not been found. In the case group, there were patients with lung cancer proved by pathology. In the control group, there were healthy people and cases with pulmonary disease rather than lung cancer. The allele distributions of cases in the study were all fit for HW balance. The basic information and the distribution of allele frequency of the cases in the study were showed in Table 1 and Figure 2 . Meta analysis results of the 8 studies showed that in the study of Guo et al; there was remarkable difference between the genotype distribution frequency of case group and that of control group (P<O.OS) while in the other 7 studies, there was no obvious difference between the genotype distribution frequency of case group and that of control group (P>O.OS) (fable 2). 
Meta analysis results
In the Chinese area, there were 6 items, 2 649 patients and 2 607 control cases; in Japanese area, there were 2 items, 566 cases and 499 control cases. Since the few mutations of homozygote, the homozygous mutant genotype Met/Met and the heterozygous mutant genotype Thr/Met were combined.
Then they were compared with the wild homozygous genotype Thr/Thr. The combined OR value was used to assess the relation between gene polymorphism and lung cancer susceptibility. Through the heterogeneity test of XRCC3 Thr241Met results of each study, it was gained that X2=12.46 and 1 2=44%. Therefore, the heterogeneity among the included studies was at a low level (e<50%) while the homogeneity was relatively good (Figure 1 ). Random effect model was used to make analysis and then the combined OR value was 1.03 (95%CI: 0.89-1.20), Z value was 0.43 (p=0.67).
So it was thought that there was no relation between XRCC3
Thr241Met polymorphism and lung cancer susceptibility of populations in East Asia (P>0.05).
Meanwhile, random effect model was used to make sensitivity analysis of the 8 literatures included in the study.
The combined OR value did not change remarkably. 95% of CI was close to that when fixed effect model was used. So the results were stable.
Regarding the OR value as horizontal axis and log (OR) as vertical axis, the results in Figure 2 showed that there was no significant publication bias in the studies. Figure 1 . Forestmapof the analysis of the relation between XRCC3 Thr241 Metpolymorphism ofpopulations in East Asia and lungcancer. Reports about the relation between gene polymorphism adopted ( Figure 3 ). The figure 3 showed the parameters in Begg's test such as the adjusted kendall value, statistics Z value, P value, adjusted statistics Z value and P value and so on. Adjusted statistics z value was 1.11 and its responsive P value was 0.266>0.10, indicating the results were not statistically significant and there was no publication bias in the 8 studies. In the Egger's test of the same stage, the P value was 0.980>0.10, which was similar to the results of Begg's test, indicating here was no publication bias in the 8 studies. 
